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Abstract  
“禅”(Zen) is known as Japanese traditional meditation. It has recently drawn the attention of people working at Silicon 
Valley’s companies like Google. We have designed a novel interface to breath visualization, based on the Zen concept, 
by creating a scalable sphere, which change its size according to one’s breathing. This artwork: “孤球”(KOKYU: A 
Solitary Sphere) is composed of such a traditional meditative structure, the most advanced technology at the present day. 
It helps people to experience Zen meditation through a deeper spiritual feeling by looking at oneself. In other words, it 
allows people to feel as if they are having a conversation with themselves. Thus, getting closer to the purpose of Zen: 
searching for the truth of who we are. Demonstration video at YouTube: (https://youtu.be/srTeGo3buME) 
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1 Introduction 
Zen has its roots based on Buddhism, originated in ancient 
China. Subsequently, it came to Japan in the 13th century. 
Although it was originally a kind of religion, it has been 
transformed into a method, “Mindfulness”, without a religious 
connection. Consequently, Zen has become widely known in 
Western countries; in special, high-tech corporations in 
Silicon Valley are very influenced by Zen teachings. Steve 
Jobs who was the co-founder of Apple was known as an 
enthusiastic fan of it.[1] From the above facts, we can state that 
the impact of Zen on people’s mentality is acknowledged, and 
that this attracts the attention of many. Presently, many 
companies train their employees using Zen-related methods 
for Personal Development.[2] 
 
However, in spite of such a magnificent training, there is a 
little problem. It is difficult for a beginner to find the right 
value in “just sitting quietly” as the training of Zen. Just sitting, 
it is the basic and the ultimate of Zen. Nevertheless, it makes 
inexperienced people confused and uneasy to understand Zen 
thoughts. Therefore, we propose making a device to help these 
people to smoothly experience Zen. This is the motivation to 
start this project. 
 
2 Systems 
 2.1 Concepts 
We have mentioned earlier the training of Zen as “just sitting 
quietly”. However, human beings cannot stop breathing as 
long as they are alive. We focused on this breathing. Thus, we 
tried making users aware of breathing on their own, and 
consequently breathe deeply for arriving at a deep awareness 
of things by Visualization Breathing. 
 2.2 Designs 
Sensing breathing is the most important function to build this 
system. We initially thought that a belt device is considered as 
a choice for sensing breath.[3] However, such device has a 
possibility to disturb them during the training because the belt 
needs to be fastened over their abdomen. Thus, we looked for 
non-contact sensing devices. Fortunately, we got something 
good to choose and finally we selected “Kinect” that was 
made by Microsoft. Kinect has 3D sensor that can monitor an 
infrared light and measure the distance to the chest and the 
abdomen from its sensor. We used this mechanism for sensing 
breathing and implementing the sensing program on Unity on 
PC connecting Kinect. Furthermore, we made the system 
associate with Arduino connecting a stepper motor to scale up 
/ down a sphere made of MDF. Incidentally, this type of 
sphere is called “Hoberman Sphere”. We have laser cut the 
parts to build the sphere using a blueprint from a website by 
Laser Cutter.[4] The driver that works a stepper motor was also 
redesigned based on a circuit diagram from a website.[5] 
 2.3 Usage and Evaluation 
First of all, the user should be seated back in a chair in front of 
Kinect. Second, the assistant turns on Kinect, Unity and the 
power supply for the stepper motor, and then he starts the 
system on Unity, after adjusting the position of sensing to his 
chest. Initially, the user should look at the sphere while he is 
doing the training of Zen because he is not used to it. Thanks 
to that, he can practice more easily because he does not have 
to think about unnecessary things. This system is perhaps not 
necessarily after getting used to it, he can imagine the scaling 
sphere in his head and concentrate himself. 
Figure 1: I was playing our artwork and the system was working on Unity. 
 
Consequently, we could feel a bit awkward by controlling a 
sphere size in response to our breathing. In addition, staring at 
it and breathing quietly, we gradually felt as if we have a 
conversation with ourselves. Finally, we were confident of the 
effectiveness of it through countless experiments. 
 
3 Discussions 
When we were testing our system, we found only one but an 
important problem. It was the accuracy of the sensing system. 
This system has a problem that it responds not only breathing 
but also moving of the entire body as it uses 3D sensor and 
depends only on the distance from the sensor. In other words, 
even if examinees don’t breathe, it will recognize their moving 
back and forth as breathing. This time, we approached this 
problem with a chair with a backrest and made them sit back 
on it. Consequently, we inhibited them from undesirable 
moving and accomplished sensing of pure breathing. 
 
4 Conclusions 
In this paper, we proposed an artwork that is used by 
beginners of Zen meditation and gives them a novel interface 
experiencing it. It is made of Kinect, Unity, Arduino, a stepper 
motor, thread, a pulley and a Hoberman sphere made of MDF. 
The coordination of these made it that scaling up and down a 
sphere by breathing and we verified its effect on them during 
experiencing Zen. Consequently, they could recognize their 
breathing objectively and we could help them to have a 
dialogue with themselves, eventually achieving the purpose of 
Zen. Our next goal will be an improvement of the accuracy of 
the breathing sensor. 
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